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[TITLE OF THE INVENTION] DISC APPARATUS 

[SCOPE OR CLAIM FOR A PATENT] 

[Claim 1] A disc apparatus for detachably mounting a disk on a turntable 
to be rotated by a motor to read or write information, characterized in that air flow 
guiding means is provided on a member covering the disc near at its one surface, 
said air flow guiding means guides an air flow generated by rotation of the disc 
toward a disc rotation center side to lower a speed of the air flow. 
[DETAILED DESCRIPTION OF THE INVENTION] 

[0001] 

[Industrial Field of Utilization] 

The present invention relates to a disc apparatus for reading or writing 
information from or to a disc such as a CD (Compact Disc) and a DVD (Digital 
Versatile Disc). 

[0002] 

[Prior Art] 

A disc apparatus for writing or reading information from or to a disc such as 
CD and DVD is generally structured as shown in Figs. 7 and 8. Fig. 7 is a 
schematic side view of a conventional disc apparatus, and Fig. 8 is a schematic plan 
view of the conventional disc apparatus. As shown in Figs. 7 and 8, the disk 
apparatus 2 is completely covered with a housing 4. A turntable 8 to be rotated by 
a motor 6 such as a spindle motor is disposed in the housing 4. A disc D held on 
the turntable 8 can be rotated at a predetermined speed. More specifically, in the 
example shown in Figs. 7 and 8, a clamper frame 12 of a lattice shape having a 



clamper member 10 disposed in a central area is disposed on the ceiling on the side 
opposite to the motor 6 relative to the disc D, covering the disc D near at its upper 
surface. Some disc apparatuses have the structure that the ceiling is used as a lid 
member which can be closed or opened by a hinge or the like. 
[0003] 

The disc D placed on the turntable 8 is clamped by the clamper member 10 
and rotated at a predetermined number of revolutions. An optical pickup 14 is also 
disposed in the housing 4, being capable of reciprocally moving along a disk radial 
direction. The optical pickup 1 4 is used for reproducing or writing information by 
irradiating a reproducing laser beam or writing laser beam on the surface of the disc 
D. While the disk D is rotated, the optical pickup 14 is gradually moved along the 
disc radial direction to record or reproduce information on or from the disc. Some 
disk apparatuses for recording/reproduction at a speed faster than a normal speed 
can read signals at a forty-fold speed or faster. As signals are read at the forty-fold 
speed or faster, the number of revolutions of the motor 6 is 8000 to 10000 rpm. If 
there is a shift of the center of gravity of a disc, generation of noises such as beats is 
inevitable. If a disc has such a shift on the center of gravity, the speed is required •; 
to be set slower than the forty-fold speed in order to read signals. 

[0004] 

[Problems that the Invention is to solve] 

If the disc D has a good flatness and the center of gravity is not shifted, no 
serious problem occurs. However, because of various causes such as deformation 
and a shift of the center of gravity of the disc D, it is hard to prevent that surface 
vibrations and the like possibly occur at a high speed rotation among others. As 
such surface vibrations and the like occur, the center of gravity of the disk is 
unbalanced so that the center position of the rotary shaft of the motor 6 and the like 
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tend to become unstable. This may lead to noises and an incorrect reproduction or 
recording operation. 
[0005] 

In order to make compact the disk apparatus, it is desired to reduce the size 
of the housing 4 as much as possible. However, if the housing 4 is made too small, 
a space between the disk D and housing 4 becomes too narrow. An air flow 
generated during the rotation of the disc D is therefore disturbed irregularly so that 
the pressure in the space becomes unstable, resulting in a shaft deflection of the 
motor 6 and corresponding beat sounds. The present invention has been made to 
effectively solve the above-described problems and aims to provide a disc apparatus 
capable of stably driving a disc and a motor even during a high speed rotation. 

[0006] 

[Means of Solving the Problems] 

The invention described in claim 1 provides a disc apparatus for detachably 
mounting a disk on a turntable to be rotated by a motor to read or write information, 
characterized in that air flow guiding means is provided on a member covering the 
disc near at its one surface, the said air flow guiding means guides an air flow 
generated by rotation of the disc toward a disc rotation center side to lower a speed 
of the air flow. As the disc is rotated, the air flow generated by the disc rotation is 
guided to the disc rotation center side by the air flow guiding means. Near at the 
disc rotation center side, the path of the air flow guided to this side is narrow so that 
the pressure of the air flow rises according to the Bernoulli's theorem. This 
pressure operates to push the disc surface toward the motor. Since the rotary shaft 
of the motor is pushed vertically, the position of the rotary shaft can be stabilized 
and the generation of surface vibrations and the like is suppressed even during a 
high speed rotation. 
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[0007] 

[Embodiment] 

An embodiment of a disc apparatus according to the present invention will 
be described with reference to the accompanying drawings. Fig. 1 is a schematic 
side view of a disc apparatus according to the present invention. Fig. 2 is a 
schematic plan view of the disc apparatus according to the present invention. Fig. 
3 is a partially broken diagram showing the structure of a motor. Fig. 4 is a plan 
view showing the mount state of an air flow guiding means characterizing the 
present invention (a clamper frame is omitted). Fig. 5 is a side view of the air flow 
guiding means as viewed along its curved surface. In these drawings, similar 
constituent elements to those described in Figs. 7 and 8 are represented by identical 
reference numerals. 

[0008] 

As shown in Fig. 1 and 2, a disc apparatus 20 is completely covered with a 
housing 4. A turntable 8 to be rotated by a motor 6 such as a spindle motor is 
disposed in the housing 4. As shown in Fig. 3, the motor 6 mainly consists of a 
coil 24 wound around a rotary shaft 22, a casing 26 covering the entirety of the 
motor, a magnet 28 facing the coil 24, and a yoke 30 constituting a magnetic circuit. 
A disc D held on the turntable 8 can be rotated at a predetermined speed. More 
specifically, in the example shown in Figs. 1 and 2, a clamper frame 12 having a 
clamper member 10 disposed in a central area is disposed on the ceiling on the side 
opposite to the motor 6 relative to the disc D, covering the disc D near at its upper 
surface. The clamper frame has reinforcing ribs on the side not facing the disc D. 
Some disc apparatuses have the structure that the ceiling is used as a lid member 
which can be closed or opened by a hinge or the like. The disc D placed on 

the turntable 8 is clamped by the clamper member 10 and" rotated at a predetermined 
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number of revolutions. An optical pickup 14 is also disposed in the housing 4, 
being capable of reciprocally moving along a disk radial direction. The optical 
pickup 14 is used for reproducing or writing information by irradiating a 
reproducing laser beam or writing laser beam on the surface of the disc D. While 
the disk D is rotated, the optical pickup 14 is gradually moved along the disc radial 
direction to record or reproduce information on or from the disc. 
[0009] 

An air flow guiding means 32 characterizing the present invention is 
mounted on the clamper frame 12 covering the disk near at its upper surface, on the 
side facing the disc D. The air flow guiding means 32 guides an air flow generated 
as the disc D rotates toward the rotation center of the disc D to lower the velocity of 
the air flow. More specifically, as shown in Figs. 2 and 4, the air flow guiding 
means 32 is constituted of a plurality of protrusion plate members 34 protruding 
toward the disc D in a rib shape (downward in Fig. 1). These protrusion members 
34 have each an arc shape and are fixed to the clamper frame 12 in a vortex shape 
having as its center the rotation center of the disc D. 

[0010] 

The path of the air flow formed between adjacent protrusion members 34 is 
made narrower from the disc periphery toward the disc rotation center. In the 
example shown in Fig. 5, the lower end 34A of each projection member 34 has a 
downward slope from the disc periphery toward the disc rotation center. Therefore, 
a distance between the lower end 34A of the protrusion member 34 becomes 
gradually short from a distance LI at the disk periphery toward a distance L2 on the 
disc rotation center side. The path of the air flow and the path cross sectional area 
are made narrower and smaller on the disc rotation center side, so that the air flow 
velocity is lowered and according to the Bernoulli's theorem to be described later, 
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the pressure of the air flow rises on the disc rotation center side. The lower end 
34A of the protrusion member 34 may not be inclined but it may obviously be made 
parallel to the disc surface. Furthermore, the protrusion members 34 may not have 
the arc shape but it may be straight and fixed radially about the disc rotation center. 
[001.1] 

Next, with reference to Fig. 6, description will be made on the operation of 
this embodiment structured as described above. Fig. 6 is an enlarged view of an 
area A shown in Fig. 4. As the motor 6 is driven, the disc D clamped by the 
clamper member 10 to the turntable 8 rotates in unison. As the disc D rotates, an 
air flow occurs along the rotation direction of the disc D. Since a plurality of arc 
protrusion members 34 constituting the air flow guiding means 32 are mounted on 
the clamper frame 12 in a vortex shape, the air flow collides with the protrusion 
member 34 and is guided to the disc rotation center side along the longitudinal 
direction of the protrusion member 34, as indicated by an arrow B shown in Fig. 6. 
This phenomenon occurs obviously at each protrusion member 34. 

[0012] 

Near at the disc rotation center, the space between adjacent protrusion 
members 34 is narrow and because of the clamper member 1 0, the air flow path is 
narrow so that air becomes hard to flow and the air flow velocity lowers. As 
apparent from the Bernoulli's theorem, a portion of a velocity head is transformed 
into a pressure head. This transformed pressure is therefore applied to the disc 
surface. 

[0013] 

The Bernoulli's theorem will be explained briefly. This theorem is 
expressed by the following equation. The Bernoulli's theorem defines that a sum 
of various energies held by a fluid at an arbitrary point on a streamline is constant 
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and not variable along the streamline. 

p/v + z + v 2 /2g = constant 
where p is a pressure, v is a specific weight, z is a potential energy, v is a velocity, 
and g is an acceleration due to gravity. As described above, as the velocity of an 
air flow lowers, the pressure rises correspondingly. In this case, as shown in Fig. 5, 
since the lower end 34A of the protrusion member 34 is inclined downward, as the 
air flow cross sectional area near at the disc rotation center becomes smaller, the 
velocity lowers correspondingly and the pressure of the air flow can be raised 
further. 

[0014] 

As the pressure of the air flow near at the disc rotation center rises, this 
raised pressure presses the disc surface so that the rotary shaft 22 of the motor 6 is 
depressed downward as viewed in Fig. 3 and the position of the rotary shaft 22 can 
be stabilized. Conventionally, if the space between a disc and a housing is made 
small, the pressure in the space becomes unstable so that beat sounds or the like are 
generated because of the shaft deflection of the motor. According to the present 
invention, the pressure obtained by the pressure head transformed from the velocity :\ 
head is applied to the disc so that the position of the rotary shaft 22 of the motor can 
be stabilized and the disc and motor 6 can be driven stabl-y. . Further, noises and an 
incorrect reproduction or recording operation can be eliminated. Since the space 
between the disc and housing can be made small, the apparatus can be made 
compact correspondingly. 

[0015] 

[Effects of the Invention] 

As described above, according to the disc apparatus of the present invention, 
the following excellent effects can be obtained. The air flow guiding means is 
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provided near at the disk surface, and the air flow generated by the disc rotation is 
guided to the disc rotation center side. The rotary shaft of the motor is pushed 
vertically so that the position of the rotary shaft can be stabilized and the surface 
vibrations and the like during a high speed rotation can be suppressed. Even a disc 
having a shift of the center of gravity is rotated at high speed at the number of 
revolutions of the motor of 8000 to 10000 rpm, noises are not generated and signals 
can be recorded and reproduced reliably. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a schematic side view of a disc apparatus according to the present 
invention. 

Fig. 2 is a schematic plan view of the disc apparatus according to the present 
invention. 

Fig. 3 is a partially broken diagram showing the structure of a motor. 

Fig. 4 is a plan view showing the mount state of an air flow guiding means 
characterizing the present invention (a clamper frame is omitted). 

Fig. 5 is a side view of the air flow guiding means as viewed along its curved 
surface. 

Fig. 6 is an enlarged view of an area A shown in Fig. 4. 
Fig. 7 is a schematic side view of a conventional disc apparatus. 
Fig. 8 is a schematic plan view of the conventional disc apparatus. 
[Description of Reference Symbols] 

4... housing, 6... motor, 8... turntable, 10... clamper member, 12... clamper 
frame (member covering a disk near at its one surface), 14... optical pickup, 20... 
disc apparatus, 32... air flow guiding means, 34... protrusion member, D... disc. 
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FIG. 1 

20... DISC APPARATUS, 8... TURNTABLE, D... DISC, 10... CLAMPER 
MEMBER, 32... AIR FLOW GUIDING MEANS, 12... CLAMPER FRAME 
(MEMBER COVERING DISC NEAR AT ITS SURFACE, 34... PROTRUSION 
MEMBER, .14... OPTICAL PICKUP, 6... MOTOR, 4... HOUSING 

FIG. 3 

ROTATION CENTER 
FIG. 6 

B... AIR FLOW 
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[ABSTRACT] 

[OBJECT] A disc apparatus is provided which can stably rotate a disc and a motor 
at high speed. 

[CONSTRUCTION] In a disc apparatus for detachably mounting a disk D on a 
turntable 8 to be rotated by a motor 6 to read or write information, an air flow 
guiding means 32 is provided on a member 12 covering the disc near at its one 
surface, the said air flow guiding means guides an air flow generated by rotation of 
the disc toward a disc rotation center side to lower a speed of the air flow. The 
disc and motor can be driven stably even during high speed rotation. 
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